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DETAILED ACTION 
Continued Examination Under 37 CFR 1.114 

1 . A request for continued examination under 37 CFR 1.114, including the fee set forth in 
37 CFR 1 .17(e), was filed in this application after final rejection. Since this application is 

eligible for continued examination under 37 CFR 1.1 14, and the fee set forth in 37 CFR 1.17(e) 
has been timely paid, the finality of the previous Office action has been withdrawn pursuant to 
37 CFR 1.1 14. Applicant's submission filed on 6/19/2008 has been entered. 



Claim Rejections - 35 USC § 101 

1. 35 U.S.C. 101 reads as follows: 

Whoever invents or discovers any new and useful process, machine, nianul'acture, or composition of matter, or 
any new and uscFul improvement thereof, may obtain a patent therefor, suhject to the conditions and 
requirements of this title. 

Claims 35 and 36 are rejected under 35 U.S.C. 101 because the claimed invention is directed to 
non-statutory subject matter. That is, the claims are directed to a computer program product 
comprising "program means". The claim overall is directed towards a data structure, per se. 
Data structures not claimed as embodied in computer-readable media are descriptive material per 
se and are not statutory because they are not capable of causing functional change in the 
computer. Such claimed data structures do not define any structural and functional 
interrelationships between the data structure and other claimed aspects of the invention which 
permit the data structure's functionality to be realized. 
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Claim Rejections - 35 USC § 103 

1 . The following is a quotation of 35 U.S. C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the dirrcicnccs bciween the subject matter sought to be patented and the prior art are 
such that the subject matter as a \vht)lc \v duIcI have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

2. Claims 24-29, 32, 33, and 35-38 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Payne et al. (NPL Doc, "Distance Field Manipulation of Surface Models") in 
view of Gering (NPL Doc, "A System for Surgical Planning and Guidance ..."). 

As per claim 24, Payne teaches the claimed: 

24. A method of visualizing a curved layer of a body (on page 65 in the first paragraph, 
"Scientific visualization frequently gives rise to complex models of surfaces . In biomedical 
imaging, organs such as the brain provide elaborate structures to image and analyze" where a 
complex surface model includes curved layers), which comprises: 

providing volumetric data, the volumetric data having first voxels belonging to a reference 
surface (top of 2nd col on page 66, "Step one is computing the distance field from input surface 

models " where the input surface model is a reference surface; middle of 1st col on page 66, 
"Raya and Udupa used voxel models' distance fields to interpolate structures in two and three 
dimensions", and the bottom of the 1st col on page 66, "1. Compute a distance field over a 3D 
sampling lattice from the given surface or surfaces" where the sampling lattice is voxel data); 
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"determining second voxels of the volumetric data" from the reference surface (in figure 2 where 
the caption states "We produced this surface ...as an offset of the outer transparent surface ": in 
this case, the surface produced is the second voxels of the volumetric data and the surface 
produced is a given distance from the outer reference surface; in this instance, the given distance 

is the offset). 

visualizing the second voxels by orthogonal or perspective projection (in figure 2 where the 
figure shows a perspective projection because it shows the data from a given view or 
perspective). 

Payne does not expUcitly teach the remaining claim limitations because in figure 2 Payne does 
not elaborate on whether the offset distance is user selected. 
Gering teaches the claimed: 

a user selected distance (bottom of page 41, "we allow the slice planes to selectively clip away 
the skin model to reveal other undipped models beneath" where this selectively clipping away is 
a distance); 

It would have been obvious to one of ordinary skill in the art at the time of invention to 
Payne and Gering in order to improve the usability of the system by giving the user more control 
over the offset of surface removal. Payne is modified by Gering by applying the selective 
clipping and distance confrols of Gering to the surface removal operation as described on page 
68 and shown in figure 2 of Payne. 
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As per claim 25, Payne does not explicitly teach the claimed limitations. 
Gering teaches the claimed: 

25. The method of claim 24, which further comprises segmenting the volumetric data to identify 
the first voxels, (in figure 2-5 where segmenting is performed). 

It would have been obvious to one of ordinary skill in the art at the time of invention to 
utilize the segmenting as taught by Gering with the teachings of Payne in order to more quickly 
identify anatomical structures in image data. 

As per claim 26, Payne does not explicitly teach the claimed limitations. 
Gering teaches the claimed: 

26. The method of claim 24, wherein the user selected distance of each one of the second voxels 
from the reference plane is determined along a direction of projection (in figure 3-2 on page 62 
where distance is specified using trajectory planning, in this instance, the distance is from the 
entry to the target point (see figure caption), and the distance is along a direction of projection). 

It would have been obvious to one of ordinary skill in the art at the time of invention to 
select along a direction of projection as taught by Gering with the teachings of Payne. The 
motivation of claim 1 is incorporated herein. 

As per claims 27 and 28, Payne does not explicitly teach the claimed limitations as applied to 
user selected distances per se. 
However, Payne suggests the claimed: 



Application/Control Number: 1 0/78 1 ,354 Page 6 

Art Unit: 2628 

27. The method of claim 24, wherein the user selected distance of each one of the second voxels 
from the reference surface is determined by a minimum distance measure and 

28. The method of claim 27, wherein the minimum distance measure is a Euclidean distance (in 
the middle of the 1st col on page 67, "Euclidean distance calculation ... minimum squared 
distance"). 

It would have been obvious to one of ordinary skill in the art at the time of invention to 
generate the Euclidean distance and apply it to the user selected distance in order to better 
establish distance measurements based on straight line calculations. Payne is modified to use the 
claimed distance measure by applying the Euclidean distance as mentioned in Payne to the user 
selected distance of Gering for calculation in the multi-dimensional coordinate system. 

As per claim 29, Payne teaches the claimed: 

29. The method according to claim 24, wherein: 

the volumetric data is medical image data (in figure 2 where medical image data is shown); and 
the reference surface is a body-region surface (in the 1st paragraph of page 65, "organs such as 
the brain provide elaborate structures to image and analyze"). 

As per claim 32, Payne does not explicitly teach the claimed limitations. 
Gering teaches the claimed: 

32. The method according to claim 29, wherein the body-region surface is a surface of a 
pathological structure (in figure 2-10 where the tumor is a pathological structure). 
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It would have been obvious to one of ordinary skill in the art at the time of invention to analyze 
the pathological structure as taught by Gering with the teachings of Payne because CT data 
analysis of tumors is useful and helpfiil for diagnosing and surgical planning. 

As per claim 33, Payne does not explicitly teach the claimed limitations. 
Gering teaches the claimed: 

33. The method of claim 24, wherein the volumetric data is three-dimensional microscopy data 
(page 76, section 4.3.3, "The key in this application is that the lesion is benign, small, and 

difficult to find ... The 3D Sheer can significantly reduce risk of damage by guiding the surgeon 
more directly toward small lesions " where the small lesions are microscopy data on the 
volumetric display). 

It would have been obvious to one of ordinary skill in the art at the time of invention to 

utilize the microscopy data as taught by Gering with the teachings of Payne. Gering teaches one 
advantage to the combination {page 76, section 4.3.3, "The key in this application is that the 
lesion is benign, small, and difficult to find ... The 3D Slicer can significantly reduce risk of 
damage by guiding the surgeon more directly toward small lesions "). 

As per claims 35-38, these claims are similar in scope to claims 24, 25, 24, and 25, respectively, 
and thus are rejected under the same rationale. 

the reasons and rationale for the rejection of claim 1 is incorporated herein. 
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3. Claim 30 is rejected under 35 U.S. C. 103(a) as being unpatentable over Payne et al. (NPL 
Doc, "Distance Field Manipulation of Surface Models") in view of Gering (NPL Doc, "A System 
for Surgical Planning and Guidance ...") in further view of Vining (US Patent 6,083,162). 

As per claim 30, Payne does not explicitly teach the claimed limitations. 
Vining teaches the claimed: 

30. The method according to claim 29, wherein said volumetric data is a thorax CT scan (in the 
abstract, "CT images " and col 18, lines 60-65 "FIG. 15, a selected subvolume 214 is depicted 
containing the entire tracheobronchial airways. The bronchial airways are isolated irom the 
entire thorax "). 

It would have been obvious to one of ordinary skill in the art at the time of invention to combine 
Payne, Gering, and Vining in order to expand the total available types of treatment with the CT 
analysis system of Payne. Payne is modified by Vining by substituting the brain volumetric data 
of Pajoie with the CT thorax data of Vining. 

4. Claims 3 1 and 39 are rejected under 35 U.S. C. 103(a) as being unpatentable over Payne 
et al. (NPL Doc, "Distance Field Manipulation of Surface Models") in view of Gering (NPL 
Doc, "A System for Surgical Planning and Guidance ...") in further view of Novak et al. (US Pub 
2002/0028006). 

As per claim 31, Payne does not explicitly teach the claimed limitations. 
Novak teaches the claimed: 
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3 1 . The method according to claim 29, wherein the body-region surface is a surface of a lung 
([0050], "Volumetric data ...for a set of the lungs is loaded"). 

It would have been obvious to one of ordinary skill in the art at the time of invention to combine 
Payne, Gering, and Novak. Utilizing the lung data of Novak allows for detection and diagnosis 
of lung nodules ([0065]). Payne is modified by Novak by substituting the brain volumetric data 
of Payne for the lung volumetric data of Novak. 

As per claim 39, Payne does not explicitly teach the claimed limitations. 

Novak teaches the claimed: 

39. The computer system of claims 37, further comprising user interface means for entering the 
user selected distance, the user interface means preferably including a wheel mouse or virtual 
slider, an amount of rotation of the wheel of the wheel mouse or a slider position being indicative 
of the user selected distance ([0050], "Step 110 may be performed, for example, using the mouse 
... Clicking on a sliding bar ...to move up and down or to jump to a certain slice"). 
It would have been obvious to one of ordinary skill in the art at the time of invention to utilize 
the sliding bar as taught by Novak with the teachings of Payne in order to make the controls on 
the system more intuitive and easier to use. 

5. Claim 34 is rejected under 35 U.S.C. 103(a) as being unpatentable over Payne et al. (NPL 
Doc, "Distance Field Manipulation of Surface Models") in view of Gering (NPL Doc, "A System 
for Surgical Planning and Guidance ...") in further view of Pfister et al. (NPL Doc, "Cube-3: a 
real-time architecture for high-resolution volume visualization"). 
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As per claim 34, Payne does not explicitly teach the claimed limitations. 
Pfister teaches the claimed: 

34. The method of claim 24, which further comprises: 

including a two dimensional slice in the volumetric data (in figure 3) and 

pre-processing the volumetric data in a reformatting step (in figure 3), the reformatting step 

including: and 

moving all of the first voxels of the reference surface to a common row (in figure 3), and 
moving the voxels lying outside the reference surface within the slice such that respective 
distances from the reference surface remain constant and such that all of the first voxels that are 
equidistant to the reference surface are moved into a common row of the slice (in figure 3); and 
visualizing the second voxels by generating an image for the voxels within common row 
positions in parallel slices (in figure 3). 

For example, see the following example comparison using figure 3 of Pfister: 
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Appiicant's invention 
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Fig. 3 

The images on left show the common row from sUce data as demonstrated in the current 
invention. The images on the right from Pfister shows these voxels reft)rmatted in respect to the 
common row. In this instance, the distances to other voxels in Pfister remain the same before 
and after reformatting in respect to the common row. Also, figure 3 of Pfister shows the claimed 

visualization. 
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It would have been obvious to one of ordinary skill in the art at the time of invention to combine 
Payne, Gering, and Pfister. Gering and Payne are modified by incorporating the arbitrary 
viewing mechanism for volumes in figure 3 of Pfister into the voxel reformatting process of 
Gering in section 2.3.1 on page 32. This will allow the reformatting voxels of Gering to establish 
a common row as shown in figure 3 of Pfister. One advantage to the combination is to reorient 
the voxel data for a given perspective in order to make the voxel data easy to calculate and 
manipulate after re-orientation. This is achieved because the voxel data after reformatting is 
better organized in respect to a given viewpoint. Thus, it would be easier to pan the image data 
horizontally or vertically left or right when it is formatted as shown in figure 3 in the figure on 
the right. 

Response to Arguments 

1 . Applicant's arguments filed 6/19/2008 have been fiiUy considered but they are not 
persuasive. 

Applicant remarks that the claimed invention is different and novel, and provides exhibit A for 

support (bottom of page 6 to bottom of page 7). 

The examiner appreciates appUcant's submission of their exhibit and their efforts to help explain 
their invention. The examiner further has fiiUy reviewed applicant's remarks in regards to Views 
A and B of exhibit A. Unfortunately however, in this instance, the examiner respectfully 
believes the rejection statement is proper because, exhibit A shows some similarities between the 
claimed invention and the primary reference of Payne. For example, view A shows that the 
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second voxels are displaced a given distance in respect to the reference surface also shown in 
view A. This concept is similar to the distance fields as explained in Payne. For example, Payne 
on page 68, shows the capability to offset surfaces based upon another given surface (also see the 
caption of figure 2 on page 68.) The top of the 2nd col on page 68, states "Here the cutaway is 

one or more curved surfaces determined by the shape of the object itself. This appears to be the 
same concept as shown in view A where the second voxels are based upon the shape of the 
reference surface. 

Applicant argues: 

In contrast to the invention, the images provided by the surface manipulation techniques devised 
in the prior art provide three-dimensional rendering of such surfaces. The invention as claimed 
provides a flat, two-dimensional image of a curved layer of a body which in reality goes through 
various slices of the original volumetric data, 
(middle of page 8 in filed response). 

The examiner respectfully maintains that the rejections are proper in this case because in relation 
to claim 24, the claim language does not specify all the details of the visualization as argued by 
applicants. For example, applicants refer to a flat, two-dimensional image. However, at the 
current time, such language is not present in claim 24. In response to applicant's argument that 
the references fail to show certain features of applicant's invention, it is noted that the features 
upon which applicant relies (i.e., a flat, two-dimensional image) are not recited in the rejected 
claim(s). Although the claims are interpreted in light of the specification, limitations from the 
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specification are not read into the claims. See In re Van Geuns, 988 F.2d 1 181, 26 
USPQ2d 1057 (Fed. Cir. 1993). 

In addition, applicants do claim the two-dimensional image in claim 34. However, in this 
office action, the reference of Pfister is relied upon in claim 34 for showing the two-dimensional 

flat image. Pfister shows this feature in figure 3 on the right in the "2D Skewed Buffer". This 
two-dimensional image is the resuh of a perspective projection (see 1st paragraph under section 
3.2). 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Daniel F. Hajnik whose telephone number is (571) 272-7642. 
The examiner can normally be reached on Mon-Fri (8:30A-5:00P). 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Ulka J. Chauhan can be reached on (571) 272-7782. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from tlie Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would 
like assistance from a USPTO Customer Service Representative or access to the automated 
information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/Kee M Tung/ 

Supervisory Patent Examiner, Art Unit 2628 

/Daniel Hajnik/ 
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